A survey was conducted to review the provision of occupational health services (OHS) in the construction industry, the most hazardous industry in Hong Kong. A questionnaire was used to collect information on various aspects of OHS from a sample of construction companies. OHS provision was estimated by an overall score, with the various components weighted for their importance regarding prevention. Factors affecting the provision of services were explored by multiple linear regressions. Only 58 of the 183 establishments (32%) performed environmental assessment; 37 (20%) offered medical examinations to their workers and 70 (38%) provided health and safety talks. Scores for the provision of OHS were generally low, especially for the component of surveillance concerning workers' health. In general, larger establishment size and having safety and/or health policies were the important factors leading to high scores.
Introduction
Occupational health services (OHS) are unequally distributed, with great variations between countries. In typical developing regions, the coverage by employee health services ranges from 5 to 10% at best. Even in countries where coverage rates are high, there are still gaps, with small-scale enterprises, construction, agriculture and certain mobile workers and the self-employed being under-served [1] .
The types of OHS described in previous studies have been quite diverse and included monitoring of work environment and management of working practices and health (health examination, health counselling, health education and exercise/fitness programmes) [2] [3] [4] [5] [6] . Services could be offered on site or through multiple channels such as occupational health organizations, hospitals, medical associations, trade associations and health insurance societies [3, 7] .
OHS were considered to be needed by and beneficial to both employers and workers [2, [8] [9] [10] [11] [12] , and have been shown to be an important feature of many workplace safety and prevention programmes [5, 10] . Many factors affect the provision of OHS, including resources [4] , policy or statutory requirements [3, 4, 7] , financial implications such as increased health care cost [4, 11, 12] , size of establishment, high turnover rate, and the organizations that provide OHS [3, 6, 9] .
Hong Kong is one of the most economically developed areas in Asia, but anecdotal reports suggested that OHS were underdeveloped and not matching economic development. There has been no systematic study on OHS in Hong Kong. A good starting point would be to look at OHS provision in the construction industry. Construction is one of the largest employment sectors for blue-collar workers and is the most dangerous trade, with the highest accident rate (~250/1000/year) [13] and the largest numbers of reported occupational diseases [14] and, hence, would be expected to benefit most from OHS. We therefore conducted a survey to look into the types, patterns and levels of OHS provided in the construction industry in Hong Kong, and to identify the factors that might influence the provision of such services. The results would serve as a reference for future comparisons and the information obtained would be useful to guide the formulation of strategies for future improvement.
Methods
A cross-sectional survey on a sample of construction establishments in Hong Kong was carried out. The target population was all construction establishments in Hong Kong. Construction establishments registered in the Central Register of Establishments of the Hong Kong Census and Statistics Department (CRE) were used as the sampling frame. A total of 1017 construction establishments were identified after excluding 166 duplicated entries (establishments that were operating in two or more sites, or those operating under a different name but all belonging to the same head office or group). All establishments employing 200 or more workers were included (n = 56), plus a 30% random sample of the rest (288/961), giving a total of 344 establishments. Sixteen replied that they were no longer engaged in any construction business and were excluded, leaving only 328 eligible establishments. All member establishments from the Hong Kong Construction Association (HKCAthe construction trade association) were included after excluding 16 with incorrect addresses and two duplicated entries (n = 308).
The selected establishments were first sent a letter of introduction, informing them of the forthcoming interview. A telephone interview using a structured questionnaire was conducted 1 week after the dispatch of the letter. The main interviewees or respondents were safety managers, safety officers and managers. The questionnaire was based on the recommendations on OHS of the International Labour Organization [15] . It was first pilot tested in a random sample of 20 establishments and minor changes were made to improve clarity of presentation.
According to the recommendations of the International Labour Organization [14] , OHS have five main functions:
1. surveillance of the working environment; 2. surveillance of the health of workers; 3. information, education, training and advice; 4. first aid, treatment and health programmes; 5. other functions.
The functions of OHS were grouped under four categories in the current study, according to the actual situation in Hong Kong, as follows. The provision of OHS was measured using scores. The various components were given scores weighted for their contribution towards the prevention of occupational ill-health by a panel of occupational health experts through consensus in a meeting. The maximal score for an establishment was 100. Table 1 shows the four major components of OHS and the items included under each in the current study, as well as the score allocation. Data analyses were performed using the Statistical Package for Social Sciences (SPSS) v. 7.5. The establishments were classified into three groups according to their size. Small ones employed <50 workers, medium ones employed 50-199 workers and large ones had ≥200 workers. Descriptive statistics were used to summarize the data obtained. χ 2 trend tests and analysis of variance were used in the analyses for establishment size. Factors affecting the provision of services were explored by multiple linear regression using the forward stepwise strategy, and included employment size (medium and large compared to small), mean age of employees, one/ more than one site, turnover rate (%), with/without health policy, safety policy, and health and safety committee.
Although contract value and medical service accessibility were factors that might affect the provision of services, they were not included in the model as there were too many missing data on these two items.
Results
One hundred and eighty-eight establishments responded to the questionnaire, giving a response rate of 30%.
[We failed to reach 317 (50%) of the establishments after repeated telephone calls and letters and 129 companies (20%) refused to be interviewed after successful contacts.] After excluding five incomplete questionnaires, 183 questionnaires were used for subsequent analysis.
About half (93) of the establishments employed <50 employees and less than a quarter (44) of the establishments employed >200 workers. Nearly three-quarters of them (136) had operations in more than one site. There was a total of 43 900 employees, comprising 37 383 (85%) males and 6517 (15%) females, with ages ranging from 16 to 87 years around a mean of 38.5. The modal age was 40. The average employee turnover rate was 18%. Sixty-seven per cent of the establishments had easy access to public medical facilities nearby, 36% had health policies, 49% had safety policies, and 30% had health and safety committees. Only 75 establishments (41%) provided their annual contract values, with a mean of HK$65 million and a range from 3 million to 8.1 billion.
Only 32% of establishments performed environmental assessment and dust (57%) was most frequently involved (Table 2 ). Most establishments (96%) provided some personal protective equipment (PPE). Helmets (90%), gloves (86%) and safety harnesses (84%) were the most frequent items (Table 3) . Surveillance of workers' health was relatively poor. For pre-employment check-up, only 20% provided general check-up, 14% provided chest X-ray and <5% provided audiometry or spirometry. Only five large companies provided periodic chest X-ray. Periodic audiometry and spirometry were provided by only one company (Table 4) .
For education and training, 38% of establishments provided health and safety talks to their workers; most of these were irregular and infrequent, and about half of them were given by safety officers (Table 5) . Job training and safety training were provided by 127 (69%) and 115 (63%) establishments, respectively. Safety training was provided mainly by the safety officer or provision was contracted out.
Medical services were provided by 109 (60%) establishments, mainly in the form of curative treatment and/ or first aid (Table 6 ). Only 87 (48%) establishments employed any first aid personnel. The majority (84%) of the establishments kept records for injuries and about half of them kept illness records as well. Eighty-seven (47%) establishments compiled statistics on injuries and/or illnesses, and 57 (66%) of them use the statistic for report purposes. The overall mean scores for all the four component services were <50% of the maximum scores and the performance in the surveillance of workers' health was poorest (Table 7) For the different components, larger establishment size and those having safety and/or health policies were predictive of higher scores. For the overall score, medium (7) n.a. Noise + chemicals 1 (1) 1 (2) 10 (23) 12 (7) n.a. Dust + noise + chemicals 1 (1) 1 (2) 10 (23) 12 (7) n.a.
a P-value for χ 2 test for trend.
b Performing environment assessment means undertaking assessment for at least one of three major hazards: dust, noise and chemicals.
c χ 2 test for trend not applicable due to inadequate expected cell frequencies. and large establishment size and having a safety policy were the significant factors, explaining >50% of the total variance (Table 8) .
Discussion
Surveys on OHS in different industries and different countries have been reported [2, 3, 4, 6, 7, 16] . Different researchers have used different definitions and tools in their surveys. A study of National Health Service (NHS) OHS in England and Wales used medical staffing levels rather than service content to measure provision [17] .
The lack of a standardized approach did not facilitate comparisons between studies. More recently, Bråtveit et al. [18] attempted to use the ILO recommendation as a standard to compare the activity profiles of OHS at different locations of a multinational company and found that approach to be useful. We tried to make a further improvement by quantifying OHS provisions through assigning weights to the different components of OHS in the ILO recommendation according to their importance in fulfilling the primary preventive role of OHS. A panel of occupational health experts, consisting of three occupational physicians and one occupational health nurse, (2) 4 (9) 6 (3) n.a. Others 5 (5) 1 (2) 4 (9) 10 (6) n.a. Periodic Chest X-ray 0 (0) 0 (0) 5 (11) 5 (3) n.a. Audiometry 0 (0) 0 (0) 1 (2) 1 (1) n.a. Spirometry 0 (0) 0 (0) 1 (2) 1 (1) n.a.
b Blood lead level for workers doing rust proofing, painting or welding.
c Return-to-work examination referred to any check upon return to work after injury or sick leave of >1 week.
d χ 2 test for trend not applicable due to inadequate expected cell frequencies. confirmed the face validity of the questionnaire used and assigned the scores for the components. Cronbach's α for the overall score (32 items) was 0.84, and ranged between 0.50 (four items for 'curative medical treatment, first aid and record keeping') and 0.74 (13 items for 'surveillance of the working environment') for the four sub-scores, indicating satisfactory to good internal consistency. We performed sensitivity analysis by assigning equal weight to all items and found that the results were very similar to our original results. If further validated, the instrument and the scoring system may have wider applications for assessing and evaluating OHS in other trades and countries. The response rate from the eligible establishments was disappointingly low and this precluded the direct generalization of the findings to the whole industry without making some qualifications. We sent two letters through the post and made at least three phone calls before giving up. However, we still failed to reach 317 of the establishments (50%) after repeated telephone calls and letters. It was likely that these companies were no longer doing business and hence were inactive. One hundred and twenty-nine companies (20%) refused to be interviewed after successful contacts; they provided no reason for refusal or any information about their company. The respondents consisted of a disproportionately large number of large establishments (24%) when compared with the Central Register of Establishments (6%). It is possible to assume that companies responding to the survey were better organized and had a higher concern for occupational health and safety. Hence, it is justifiable to say that the results from the current study might have overestimated the level of provision of OHS in the construction industry. Most of the information solicited in the survey was factual data and did not require much recall, but it was believed that respondents were more likely, for the benefit of the company, to over-report than to under-report on the provision of OHS. Hence, we believe that the situation regarding OHS in the construction industry reported in this study represents the better end of the spectrum. The actual situation would be more likely to be further away from satisfaction. Despite the likely overestimation of the level of provision, we still believe that the results reflect the pattern of OHS provision in the construction industry in Hong Kong, as the pattern of provision was found to be quite consistent across different employment sizes.
The provision of medical examinations was particularly poor; only~20% provided any form of medical examination and just a few provided specific examinations. This was in contrast to many other previous studies on OHS, which reported medical examinations to be the predominant activity [2, 3, 4, 6, 7, 15] . The under-provision of medical examinations and medical surveillance could be attributable to the lack of legislative requirements for such programmes in Hong Kong. On the other hand, the law requires employers to provide a safe and healthy workplace, and to provide information to the employees under the 'general duties'. There are also specific requirements for assessment of noise, PPE and first aid provision in the workplace. None of the OHS in the construction industry is headed by an occupational physician and this might be another reason for the low level of surveillance for workers' health. In fact, there are just over 10 accredited specialists in occupational medicine in Hong Kong. A limited number of factors leading to better provision of OHS were identified. It is likely that other important factors might have been missed, as the R 2 of the multiple regression models were not very high. Having safety and/or health policies is important, and this is potentially modifiable with the will of the management. Employment size is also important. Presumably, larger companies were more likely to provide OHS because they could afford them better and because economies of scale made them more likely to be fully utilized. However, employer size itself is not modifiable and might only be a surrogate for other amenable factors having a more direct impact on OHS. These need to be explored in future studies.
Our findings confirmed that the construction industry is usually under-served in OHS [1, 19] . Policy or statutory requirements, the size of establishment, and a high turnover rate were found to be important in determining the provision of OHS, in agreement with previous studies [3, 4, 9] . Financial implications, such as increased health care cost, appeared not to be important factors in the current survey. A likely explanation is the widely available public medical services in Hong Kong, which can take care of injured workers or workers suffering from various occupational diseases at almost zero cost to the employers.
In conclusion, construction establishments in Hong Kong in general provided a low level of OHS to their employees, except in certain areas governed by current legislation (e.g. the provision of certain PPE). This may be one of the main reasons for the high rates of injuries and the large number of occupational diseases reported. Improvements will depend on better legislative coverage, financial incentives, professional assistance, management commitment and other factors to be identified in future studies. 
